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ADSORBED/ DESORBED 

(57) Abstract 

PURPOSE: To obtain an accurate 
adsorption/desorption isotherm 
by determining a flow value of a 
gas by obtaining an amount of 
adsorption of a solid sample 
based on a calculated flow rate to 
a sample container and a 
pressure within the sample 
container and a volume of the 
sample container which are 
measured. 

CONSTITUTION: A desired 
sample is placed into a sample 
container 10, a gas is introduced 
from a gas cylinder 1 3 to a gas 
reservoir 12, and the gas is 
allowed to flow out of the gas 
reservoir 1 2 into the container 1 0 
through a control valve 1 1 in 
actuation. A pressure of the gas 
reservoir 1 2 and that of the 
container 10 are measured by 
manometers 1 6 and 1 4 at a lapse 
of time starting from its initial 
flow. The amount of gas which is 
discharged from the gas reservoir 
12 to the container 10 is 
calculated accurately and 
constantly at an arbitrary time 
based on a pressure value within 
the gas reservoir 1 2 and the 
amount of adsorption of the 
sample is calculated based on 
pressure, etc., within the 
container 1 0 according to the 
amount of discharge and the 
manometer 14. An amount of 
desorption of the sample is 
measured by switching the 
measurement system oppositely, 
thus obtaining an 
absorption/desorption isotherm. 
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ttx -toESfcfetiS 7-5, 7£^>X6£*M, 
T> CCD10ffi±K|R3fc1-£ J: 7 

1 C5t8«iig-c»lb-r * Jt o iz ioT ^ 5. w O 

ftjlttttfi«« H88t L T ^ *tfe8SH180«/sec 
T\ K90>«&tt468w/secT-*£o w<7>HJ« 

l6lttA5, B5, A4a*«g#Tx B4, A3#1ltg# 

C0^L<ig£ 3 *rmWt*tT*)Z> 0 Sfc 1 tf-f > ^ H 
A5, B5, A4»fiT'M^&g«fc y220»<Di 20 
d£x > M±B4T?I^U <364«cot d 

£ 3 > Y HA3T(S| t < 431.8»<7>£ Z ?> 

e*K±i£SE;5ln]K:oi>Tx ±^lcrtittBuiBOM 
««gffl*fcJ:-?Ti£&A4t7>3 3r|3297wi:* 25 

tLT, wn$16pel/»T-)K«-rSfctotc:, 
CCDWfy HSfct LT4752(=297X16) fc*7 h 
iJ^t'ScSOTN *3£g-C i l±2628t*7 hCOCCD 

fco tE-^T, 161ines/min, l«WsecCD*f*«k 50 
»?x ±«^JW (=CCD<7)««^) WT= 

V^TSoW^ 7 ^ 18 ^**- CCDWfe 

=-^-= 34^§^-=7.569MHzt * ^ 

efcK3S2BKj*t.>Tx 'J-^CDTKg^ttTl* 
u>*x lEHfc^EttS 7-x F6u>Xx &|*l*t 

tt*m& ^ — * \z awn ? nmM-«j* s n-t co 
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Lx B5iiT*lE«E-ri*!B»5 7-frJ«g8tiFnx u 
— y > ft£ J ttUz±-oT&lt{t8lZj£&-t -co 
5 ■7-OlH]*ES[tt2600rpmt t lHliF4XTC^ 
5 So •£ LTx *O«r1nitf}400™T\ ^f«jH« 
rtJ«A43rJ^-&<7)297««T*>4o S£oT:wi|(J) 
u — tf tcQJJjpi- tt**}20MHz 
(3fiitS*)B#) T*5„ X Oa- 7 h ;&» £ CD U — 
If ?tt± 5 7 - 2 4 * it L Tffi3fe<* 8 K A3* 2 tl 
10 Zo 

z co®^ti* 8 «-f5>i 1 1 rmm®-&x.fs-& 
»Jico3JB*»ii,ncSo a-7-Cx wtiiz^iat^Bj 

/s n-&mm^ 1 2 ot-fcwmsx i 3 tmmm 

*7V7\ 1 4ttia«»x 1 5Wt*£<ft*-fc7 K 
16tt|g|ftci-7x 17 H*&«£j!f-f >\ 181*1" 
^7. h . D-7, 19 tt^^miSx 2 0 tt#8t 
o-7x 2 1 W»iH^^f Kx 2 2 tt^©Sx 2 3 

-rn&J&bmt < 180w/secX* i„ tiEoTx 
'J - ^ i: 7* 'J > 9 £ &-9ntX 3 tf - £ t S«^C0i* 
fitt±A4T-30tfe/»t'5c5o Xx ^'i^^ti®^ 
K 7 A iz&m L fc a e -«fc£# «9 -T *coic^Sfffi9 

hrt]^oH*«<X*t«. tLx -tcorli^^tfi^ 
^3i-»fTLS7 tlS«$LTL*^x -t^ h 7— 

o*tTLi7^tw^:4C0-Cx : J ; to'J-^ffllT'- 
co53-»j-<^ hrtJ#-8«nKtt7*'J > HHi^jcot*^ 
m^ff^$*7 h-^4J:o»cLT*5o 3ix at 

^x ^*D-7tC^tf^^i?-f AtD^Hlr^SCO 

T-x Htco7tSS2««rtJfc-«t ht- WfL^i>«, 

*0!|co«¥3ilg(±i®«!lSm^co^ ^7 ') 

T-x GCD-C§SI&ofcfa^£taIlTfTtt-7Tfc 
Ox , J-y*>«i,aj7J?n2.©f&-Ciil^'i-5^ 
lcJ$'l>Ttx -5£t*-V h» (4752) T* — JsL&fjt 
(ia89MHz) <r>mm*tiiiJi ?l:^T^5. ^ 
^x'JS^^S'CDgtflE.fcLTttx 0.5^2.0^016 
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Lfc«5B!ll>S;L S^Kx ^fijo 

2F^Mi©£ Sifrfcj»;:«!fc]Lgte^*I&£ Sib 

CCUCComunication Control Unit = J§fa Slft^ 

ted***. ztie**&Kxm%&mm.mb*t-Js. 
o-rxmsgx mtmm& (witi£5o~2oo 

*>£. LT*»J^;HStgU * 

&#0 2^ttSIblHNcXYM*- KK*^ ffe 

fig^atW*. &®®.&tlx&Ml-!s, 

*>2^\m<»m&mtt<>>mmtX'$*i^ 0 &®& 
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5 Gi&ont-x i£if (CCU£*rLTffeoy'J 
>*fcEMgTO£i2HEX 3fg (OCU^/rLTffe 

jo i • *-v>mmi*i®m*}hL\ n-n (^t 

Xx e«Mtt&g<D*^»ieibs^ (aex * 
rates*** 

a.— *r&&mizmj$.-&mmmt:mft-rz> 
tz»<mz y 7 h • *-^as2 o o-c**. mm 
*-*5**i o otc-^-cs-fKm-t-s. 1 0 3 

Kj:«m6*ifcsg^ax-e*-&o 10 surras 
z&mititcmx-^e-x-zzm, ^-pfcg« 

*>*o i0 8no~9x c<o^> • *-tre*o 

^> h »j h $ > ^eix »»^«x m 
*o -t lt^ 2 o oa>*-x> ^ ';-v7>fits* 
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1 1 Ut7>)>90> 
*-f>-fc^- 4r-, 1 0 \it7>) >9<?>-7>) > b 

*„ 1 1 3«i o sommmmmm*.*-* 1 1 

2lt1J-tV M£tfJft;l*-T-*£„ 113, 11 

£. 77>^f3> • *-^g»3 0 OKSH^T 
r^>gB33-««ig^*/<-^*Ka^ni:-t)T^ JO 

6EMfFL;fc«aEa> 1 -o*iS«t?ttT 3 0 2^)1 
o<7)*-JC*»t:-r5 J: ? lz%-?X^ZO)X&ftX 
MflFLfc«&K:H£*c»;feffc£^*tT*-3 0 2 

*-3 o 2\z4,to*m&A,x\ nvx^-zmv 

*-3 o 2aemmm.ztLT^ zot emomm 
£=--ifi*&m-ezz,o V7h*-^aj2oo 20 

V-b-W&T < £0>TN V7h*-2 0 1T-£ 
ftKHt^LT^ntf 7T>^^3>^*gB3 0 0 

6jB»*-t*H&Lt**S3 0 3tf>6fg 25 

HcLTt^o tE-^X\ w^tr^-iu— 9^-f 

^■5nri>50T% magx-r y*&v]t>tixi>m 35 

-Metros. *-3 0 1 
K«*Mr-T-*>*. 
tw^T, Xg^SI 1 4 1 1 0$ 

!&»t**LT> ffe<7)X7 L -i/'3>j4»<p0M > — 40 
2 0 0, 3 0 0i:J:5f-?t-yh, IStt^Ii 
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3 e-*- 1 o 1 * + >-r*fc3Hlrt* 

> hgO £ffi.S^3l2 0 2?S*rtS. Z.V>m 

Xttne-*-i o i sfric-t y h tfc 
+>-t^*-i i i $*>-rsi:^ift?iaihL, 

$ ic^it £ > y -* - 5„ 

Tl>£„ &l»a=i*?*JR1 
* 1 tiJR 1 A-^> 3 * 9 9 JP 1 fc**fr < ff*f£ 

amsow^-'y hccuojci ic— ka*u aft 

Vm*--v KXUOJC 1'*>4>JP 1 

«%£LTJR2i:JC2£I£6M-£o JRl£D-f> 

BEAM DETECTfs -%BDH ~f ') >9*m 

7 -f > 0>5fc3Sffi*l t #lE-r VIDEOS 

55nsrt3T-4752fB£b77 tztz L -S^ti 3 « 
Tv -t*ct>^ 0, 1/2, lOttS*»-^J:-5lC 
LT(.>50T*x 0T-li55nsrtJL-C\ l/2(imf^O 
27.5ns** HT-^<7)275iB3»iL, lT«55nsrtlH 

□ hbeam, DErEcrmmzmmLxtajiz 

te<B^»r|^JWLTtU^5tiS„ VIDEO 
ENABLE IrtwlB&MM f — ^ * 4 4752 try h Hit) ? 

nTc^jwBam^T* 5o :nt beam 

DETECTXtirtffl$<75«{Hft^{c P3JD1 L X tHJl 3= 
ni. VSYNaiSj«$fe3S«fe»-lr>^3 7 bOtfi 
^JtBEAM DETECTXli(^gCCOg(Hm^lcR 

VIDEO ENABLE iltf^S. PRINT 

startup I* > 9 m^o&m*rz * i. 

rcDPRINT START t VSYNCt <7)^r K>*fi H 
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TifeJ£3ft&. PRINT ENDti ~f ') > HB;&»£ 
aftSOTTN 3 K7 

X\ > h ®)fP**fc7 L ^ ntt 3 5 

5 >^Hi:oTai?n?>o ABX CONNECT ft 

mmmj ^71-7 • *^-.»u4 0 

filiftSbtt&KSft*. PRINTER CONNECT 
fa SPRINTER £&&L fcl^McaiJjSttS t>tf> 
-C, ■?') > 9 fflO-C 3 038* WtGNDKg^ LT* 

S. DATA, & CLK* CSC BUSY, PSC 
BUSY, K>)-9'k7>)>9mT'7o\-3-j\, 

•r & tz #>o) %/ >) t y 4 > t- * 4. s. 

DATA, S.CLKH16t'y Y<T)-fn h a — ju • f 2 
— 9 t toy tX'h-oX^TtlbJSLJjfoy"! >X 

**„ esc BusYttH>iK7 >r >\z ') - ymwr 

-9t 9 a y 9%lbJrtZB%lzliit)i!tl, PSC 
BUSYtiiJffi v -f > U: 7 r 'J > ? fii**^- * fc * 

h W.S.DATA t SCLK^eiH^tSj £ 7 <i > 

-?^XtSLW-fZ. CCDS£JfcgB6 0 1, 6 0 1'K j 
WtCCD, CCD CO 9 ay 9 K ^ -f CCD** £> O 
if^JiiUS, ^$A/DfjltiA/D3V/< 

-*a*flgtStt-c^&. w occD^oiiiowm^ 

ttCCD$iJiSHi*t3&<fe3&6 0 3&tf 6 0 3'T?£j£ 
5nCCD^«gB6 0 1, B0r©?«J'^K? i 

<?>*¥^fflm^BD»c(gsaLT^BEiFnio ccd 

SSB6 0 2, 6 0 2'KA*>2Fft£o < 
agB6 0 2, 6 0 2'T-tiCCDtfi^^1*->^ , J > 
^ L T £8i<»?fe£ $ CPLWfcO W-f * > 7* 



J0 

- ? its-)v KIhIKx ->^-^> 4r*|jE%T&«> 6 
try \-n&7-9*Bit7 4 ^XHm^v-f ><Dtf 

- ? KflXtt^-f If 9 - > kzm-1% X 7 
4 *u^;u£ft«>, 3ffi<ti-£fc«>ofi:7ft[D]l8 
€tLTl^ e B«teaaJ6 0 2, 6 0 2"Cfi 
7<b$*tfcB»fl^W:Si»ISgSB6 0 4, 6 0 

A'\z\Dtstiz>. lowmmm&s 04, so 

4'«wfri2-7-f v^7 7r^t 1 
7 -f >fto>®&li l7-f>3») <DHffitir4752<D 2 
teJU±<7>£g£&-7T<.^o C<7)3SEtm200%t£ 
^«?ftZ^B^x- ^ ^ 2<S0>-9- > 7* »; > ^ u- h 

T'*>5o Xx 27-f>»»^V77^t'JtLT 
* SOU j« * «; t L «Mlv.ff % o 

^1 ^*'jics^-c^€»^«^2y*»;^^ 
N- 1 7-f >S©I«$^*a3t«i:tS^-c*. 

2fS^nci. toll, ^^-e 'J^fifet Uti, 
r4752 x 2 J 8 ^tti&5li:^Cio 

-5 S K> IS«E j« * m^F HTtt, 4K fc* V K 
16Kt' y 16Kt*7 hm&Opi 

^vzmm-tzt-t&tKzrv ^ (Witf 

HM6I16^) #8*i&3?i:*4. -toffetc ^OgU 
»tCUr fD^<7 7T>*') tc@«7 :r — * iSiitf 

T Vf^mmW&X.Z&OT Vl'^u 9 9® 

CPU** I /Otf- Mr a - Ki"S«l»c>ioT^ 

5» cpvimft&xm*$titzmm.mmzm\ 

zmzwiiaZ1]Vi'9lz±7£&m&lzftmi-Z>T K 

^ ■? ') ± y h * €» c t T-^em«otsm * 

y> 6# h »; 5 > ? x h »J ? > ^£ ojlE'i^ 

*>s. ccDoeibo'iro^oo^s'g^tii^ 
7H/i?7^i*s. EfftaamsB^'boBfliftT'- 

6 0 4i^H5^*n> «>:t3 6 0 4'A» 

'J T»+£M&7*- 9\z-tz,w-&mgs>s 0 
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ST-*>4 0 sSHISfS 6 0 6tt3t-*^^-^ 

-9 8 try hi&«lijbi-s->7 i/o 

7tr«*-v h 'j ^x, LEDs MSW B K 
7 4 6 0 8H3fe#*«fflDC*-^ 
T*9 6 0 9tt-t0>^ift[s]gg-C*£o 6 1 0t±6l 
HM'MfflS^TT***) 6 1 1 te-fc^**7[el8&-r-*> 
&,> 6 1 lll*9t*as? M**-A;K5?£/3> 
t::*?.:: Hs^lTC**) 6 1 3tt 

Z t h T-*£„ CPUSB6 1 

4 tiCPU\ ROM* RAM* y ? 9 T 'J 

-/IhIK, *^@K5* I/0^ni-^T« 
***lt^4. CPUSB6.1 4ti£ftgB6 0 7 $ 

^-rvxSiJWfcfT*? fcHKfK3T> FT"/ 

aE+^B(*ffiSgB6 0 2, 6 0 2 ' SfftJS&SB 6 
0 4, 6 0 4 *tc:»L5*- 

At^E^saagiSA^o^fefi^-^tcs-^t 6 i i 

6 0 9<&DC*-*«IMslttlc:ttLai 
Rf-*t-"Jt7Hfc0, liMM 6 0 

4, 6 0 4'*»£<7>W8o>£rx-:7$lKftL.--> 

CPU 6 1 4trj:S«fFgB6 0 7<©*-MW«> 

2tfM*'H;t£{& % ««%u *s>* &m*L* 

5. wtltilMjX^.^— i i o* 'Jtvh*- 3 0 

W8IU3X. 5NOi*Sffi*5*«*«iU4k 5 
<7>t£*-g&2 0 0, SllOWiVh'J^-fv 
(SNZ&tr. 200, 3 0 0 tc J: FKCFt*- 
*0>-tyK 1S0*-/'J >9tf7>)> b?jm*£ 



72 

*J T*-T-tcD^^^>7cO*- Ft*- 
10 M&(E)«, 3e-#-$^->L^C^«*-gB2 0 
0, 3 0 OtCiiJO h VfBjmzL* ^o-tco 

15 1 &&0rSgMrHa>ttx * x v zf 3 trig* 

^ll^^jh-rio ft* xx-y-/i3o^-e^ 

•'-'**> L fc«-&£fcK Hi" 5r- 9 it >) ± v b ? 

-Kf-^tt'jfnsn^. +-3oif 

3fe^±»rtt3fflOfi[g-t>-^3 7 a — 3 7 c £ 
25 -A(4g-b>-9- (fa*IOHP$di*0 j&**>9* ® 

-*3 7 b£!3:»7T*£« $lJ»IlH]8{±3<7>-t 3 
JO 7 b £&fc]-r£ fcHflt?'- (VIDEO, 
CLK) £\H?)-rz>tX\z, 4 9 * 

(347-2^S) trt^itiT'-^W^W^ (VIDEO 
ENABLE) £^-Tfg«f -tLTjlJ 
ttPHKfct d c?)VODEO ENABLEm*ttf>8i£iiirie 
35 -t>-*3 7bJ:i9tf5J$ga^L, y -t 

^nwei^se-rso tsK^t'tcn, print 

#0 START-t>lf-3 7 c&WtWTk') ^ 

Z.Ztz#><DPRlNT STARTfg^ it 5. 
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ffix ®90OTi**T,t^L < *&<fc ^-tr v-y- 3 
7 c OfeS £ m&t £ d A*^^-C* 

5t> (XX>fr£ai*>3n£2592H3g#v7>T:>-a 

t>^amp9 o i -ei@rtijn» a/ 

—SRAM 9 0 4tcgtiXtf. ntf-S^tei"* 

tx ram 9 o 4ta ; aEositti7 , -^*mat-r5 

^H-.tfJ^Jc-^'f v^^ffliE-t-So (M&Data 
ir-^t LTROM9 0 5- 1 KAnT*>£ 

so *mROM9 o 5 xvtojisnzwmT-f 
ns. 

<pfflmmm.-tz>&<»7 ! 4-y ! R0M9 out 

% 4 Etf> «k o iz^it^n 4 tr*y h RgpSx BJj££ 

*«4K"ymitBCi*3-K (6f7h) 

x 4 =16f y h <D-r h «J "J ? xrtlfcU 16S^SL* 

ROMCD7 f -^T'*»9s A^3S«9 0 7-1 
A, 9 0 7-2AOROMKJ:*), X, B**9 0 
7- IB, 9 0 7-2 BOROM^J: »?t±l^J?n 
ifiiO-H-CfcSo A, BWE^Jttx ri5£<0§8i£ 

UE-pTx 2t"n©±^S*f 9 0 8 (« 
;UfSN74LS1611|) t 2 t* y h 0)6lJ^2E* * > 
5'lwJ:-DTw<7>7 f 'f-!fROM9 0 7 *T Kl/^t 

Xx wO>4 x 4<D4 , Kt9^?*vr^£S*=»- 
K<D*a£fc>tfH?g8t&1r«5x ttf)ffl^tl:J:o 

|&£fc>-£tf>Sftttx I/O7 7f0 1 OtCkoT 
frncfc*i4a*x ;w77^»y'Jt7 Kii6 
EOCPUO 1 4 tz «fcoTfT**>tt£. -?**K 

-fctf>Jg;jx£;*-^u-*ttx itf^a5v7)jgg-y^ 5 1 
0 4tc«k QWLfe-fZt* ZOSLBLVT $<D&\ztt 
£ L ~f ') -fc *y h tt £ I /O 7 y 1- 9 1 0 
CPU^S^-rS. If ROM 9 0 7WU 3 
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fcZ^Tx 2fiifbf S*i<7)3>y<u-^ 9 0 6 
»ix 1 o(75|l^i;oi.>TRB#tZ 2 o0) ROM CD 2 

5 (A^JtB^iJ) «i#-?t rnwu em 

If ?T-ffROM9 0 7 - 1 At 9 0 7 - 1 B 
(Xtt9 0 7-2 At 9 0 7-2 B) t^o'te-o 

tz x u * - * K-cmc 2 mit-t Swfcti 

20 *Jx 

i Ax B|S|*i: t>S0Data>ROM Data 
U Ax B— #PS»Data>ROM Data 
i A, BSWH f§ftData£ROM Data 
tOo3 ( 3 m t K-t ) tf>#!g#M 

1 O0W->7 hy*'J57-1A, 57-IB"^ 

b#x lH*ogr^t»^c55-ttx '<A-xrfegISS 

T-^<<7)P&ia*3imtii*2,^x X^WPttt** 
Xx 7*4 IfROM 9 0 7- 1 HAx B t i>\z$L 

&5£a** < x vt&nmmx tr- KT-^iaai*s« 

3fil7''f-»ftb^RmLx ffe£ loOf'-flfROM 

l fcsaxttx -r if rom« a s -t^ % s 2 

35 BP^*-^J:i9m«LfcTRJ*rtW*3fa<bx^ 
f-9 1 0»c:*xw>> h irl^U U"*;m^<* — > 

^ai^Lx m^4 2fit<bM«^nT*ff?tL 

40 5. *0>&BU;:S-?fc2 t ^CPU^JBri-S tx 
7-yf-9 1 0»c3t^OE?»J^<^->*U1^ILx 3 
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1, 1 fcK ia>«£rti 1 £ x 

X> M^VUtTKux-feu** 1, 2 

9— KT Kl^x*«?> ?ICJ: 9Siii 
*Xtt^aiLSiJf»2Fft£„ CPUKJ:*^;*.* 
7* *) ± V Mw Jt Y) * * 9 -^OSii^Xfi 

***S 0 *o*C+- 1= J: 0 hfSIt 

K J; *) MftftHz Y- h £ frtf *> Z. t tc J: K> •? X * 
(CCD&BflilE) 

M± 7*3 7 aJb) 0±^atrtJ^tjfc^>T 

?n-tOg»3fe^CCDlcA^iFtL5, «fc ? 
*>2>B$ % 3fcfitfV<7y*, 2-oOCCDtf>S££0> 

?<tV>&Mfe^mr\)X*>tll{J:<<\ LT% Pit 
w fcfcjirrc 2o<7>OCDO^/rco5SSg60 t*7 h 

128t 7 K CCD2^f§^±fel28t-y h £it« 
■fSo -*:LTC?>£><rCD128fc*7 h 
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F 7 5 t* VIDEO ENABLE0>ajLL 9tt7 h U 
'J - K • 7 K UX ? 2 O 'J7 7"^ • 4t 'J 

T 9*7 h-TSF/FT?, :f 7 huS>X? 7 6 1= 
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